. EA Ada (eV), E LUMO (hartree), E HOMO (hartree) and HOMO-LUMO energy gap (hartree) of selected BDE congeners calculated at B3LYP/6-31G(d) level.
1
. Thermodynamic data (hartrees) of PBDEs from our calculations (298.150 K, 1. 00000 atm).
Enthalpy
Gibbs free energy Table S3 . EA Ada (eV), E LUMO (hartree), E HOMO (hartree) and HOMO-LUMO energy gap (hartree) of selected BDE congeners calculated at B3LYP/6-31+G(d) level. Table S4 . EA Ada (eV), E LUMO (hartree), E HOMO (hartree) and HOMO-LUMO energy gap (hartree) of selected BDE congeners calculated at B3LYP/6-31G(d,p) level. Table S5 . EA Ada (eV), E LUMO (hartree), E HOMO (hartree) and HOMO-LUMO energy gap (hartree) of selected BDE congeners calculated at B3LYP/6-311G(d,p) level. Table S6 . Correlation matrix of the linear regression between the molecular parameters and the debromination rate constant.
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Molecular geometries
The Cartesian coordinates of optimized PBDE geometries are shown as follows: 
